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Environmental benefits related to home appliance life cycles depend on how products
are used. Designing home appliances that promote sustainable behavior is an effective
way to reduce environmental impacts. This study explores the need for relevant product
designs, strategies, and tools to address the lack of sustainable behavior practices in the
new poor and complement deficiencies in poverty and design knowledge systems.
Repertory grid technology is used to understand cognition of the new poor, develop
measurement tools, and construct product design strategies that promote sustainable
behavior. Data were collected from the new poor and designers. Through cluster and
principal component analyses, three strategy types are proposed that correspond to
different product features, suggestions and guidance. Measurement tool effectiveness
was demonstrated using the Wilcoxon rank test. Our findings can be used by designers
and researchers to propose effective product designs that promote sustainable behavior
of the new poor during product use.
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Repertory grid technology (RGT) analysis chart
Dypel
The characteristics of this strategy include a high degree of prompt messaging, attention
to and awareness of resource use, gradual persuasion of users to exercise sustainable
behavior, and humanized design. That is, feedback is used to improve user
environmental awareness. Resource consumption can only be understood when the user
perceives it. Feedback is visual (display), auditory (sound), and through touch (material,
temperature). With tools that instantly monitor their own use of energy, people can

reduce their energy consumption by 5-15%. On the other hand, humanized design
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serves to acquire and apply knowledge about the interaction between people and the
environment and to create products or services that meet emotional and rational
demands under design norms. This is manifested through form design, elements,
research, and development, considering security, practicality, effectiveness, emotion,
and nature. Design and production of home appliances must consider the development
and application of technologies that are consistent with the principles and strategies of
current eco-design. In addition, eco-design accords the same status to environmental
concerns as it does to traditional industrial values such as profit, function, aesthetics,
ergonomics, image, and overall quality. Therefore, this strategy mainly depends on
being driven by self-awareness of the environment, technical persuasion or operation
prompts, and does not require excessive technical intervention. It is a non-mandatory
method. However, it relies on the user’s perception and the correct matching of value
and message.

Type I1
Strategic features include automation technology that unconsciously reduces energy
consumption. There is no attempt to change user behavior, but there is a certain degree
of human design. Unlike type I, product design is not the focus. The main focus is
embedded control functions or material technologies, favoring object restriction. This
means user behavior can be restrained and usage standardized through the availability
and restriction of products, thereby ensuring environmental protection. In contrast, this
may result in higher product technical requirements and production costs, as more
advanced technology is required than in the other two strategies. The advantages of this
strategy are that it does not increase the user’s product cognitive load, it can be applied
to users whose habits are difficult to change, does not require environmental awareness,
and can produce immediate results. It emphasizes the certainty and effectiveness of
sustainable improvement and compensates for the inadequacy of other strategies.
However, it is unlikely to trigger an amendment to existing beliefs, values, and
preferences; it does not automatically guide a permanent change in user behavior. The
use of this strategy should take into account the user’s economic, cognitive, and
behavioral factors to separate the market.

Type 111
Parts of this strategy overlap with type I. Analysis shows that strategy type III is basic
and includes human-controlled design. Message prompts guide users to increase
sustainable behavior, through experiencing the impact of environmental protection via
feedback. Secondly, the concept of rewards and punishments tends to be neutral. This
may be due to less automated technical support and more operational choices, which
easily increase cognitive load. This indirectly increases resource waste, which is a
penalty for users.
However, these characteristics can also lead to other results. For example, products with
lower technical support demands may meet the user’s basic functional requirements of

a product, and users may easily accept the use burden. Secondly, enterprises in the
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product design phase add lower design costs, leading to a more attractive product price.
Thirdly, although cost reduction leads to increased consumption, the likelihood of
permanent consumer behavior change may also increase. For example, the cost of
resources consumed may be reflected in household expenditures, but another form of
reward is embodied in energy cost reductions, which in turn prompts people to save
energy. This means that rewards and punishments can help to increase participation and
interest in pro-environmental behaviors.

Persuading, inducing, and relying on user behavior is more important in type III than
type I, due to reduced technical support in type III. The strategy relies instead on
arousing user perception and setting the goal of environmental protection. However, a
relative reduction in the availability and functionality of the product as limits increase

will make it less attractive to most consumers.

® Principal Component Analysis

PCA produces two main components: the first denotes the degree to which utilization
of technology affects energy-saving mode (x axis). The variation explained by the first
component is 76.5%. The second principal component denotes the degree to which
humanization design affects usability (y axis), explaining 11.8% of variation. The
cumulative explanatory variable of these two principal components is 88.3%, which
exceeds the 80% threshold.

PCA is based on the distribution of elements and concepts on a two-dimensional vector
axis (principal component) to understand relevant contributions. Figure shows that the
classification of type I and type III strategies is reasonable, but the elements within type
II strategies are slightly dispersed and can be included into one group as they are closely
clustered. In addition, we observe that the concept of these three groups of elements is
consistent with the results of cluster analysis. According to the distance between the
three strategies and the two principal components, the strategies are described as
follows: Type I strategy (human-oriented and energy-saving) includes a medium degree
of technical use and a high degree of humanized design; Type II strategy (higher
technical use) necessitates a high degree of technical use and medium degree of human
design; and Type III strategy (basic design) includes low level technical use and a low

degree of user-friendly design.
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